







































THERAPEUTIC  APPLICATIONS  IN  ANCIENT  AND  CONTEMPORARY 








CONTEMPORARY  USE  OF  GOLD  IN MEDICINE  CHRYSOTHERAPY  STILL 
REMAINS FOR TREATING ARTHRITIS THE ½RST FOCUS OF THIS REPORT
'OLD  DRUGS  COMPRISE  A  CLASS  OF  DISTINCTIVE  ANTIARTHRITIC 
AGENTS  $ISEASE-ODIFYING  !NTIRHEUMATIC  $RUGS  THE 
$-!2$3	 USED WHEN NONSTEROIDAL ANTIIN¾AMMATORY DRUGS 
.3!)$3	  SUCH  AS  !DVIL  IBUPROFEN	  .APROSYN  NAPROXEN	 
AND  6OLTAREN  DICLOFENAC  SODIUM	  ARE  INSUF½CIENT  TO  TREAT 
SEVERE  CASES  OF  RHEUMATOID  OR  PSORIATIC  ARTHRITIS  4HEY  ARE 
OFTEN  USED  AS  A  LAST  RESORT  IN  TREATING  PATIENTS  4HE  TWO 
MOST COMMONLY USED GOLD DRUGS ARE THE POLYMERIC CHARGED 
SODIUM  AUROTHIOMALATE  )  -YOCROSIN	  AND  THE  MORE 
RECENTLY  AVAILABLE  MONOMERIC  NEUTRAL  AURANO½N  2IDAURA 




THE  POPULATION  IN  INDUSTRIALISED  NATIONS  "OTH  A	  THE  SIDE
EFFECTS  OF  CHRYSOTHERAPY  EG  DERMATITIS  NAUSEA  BONE 
MARROW DAMAGE ETC INCONVENIENCE OF ADMINISTRATION EG 










PARTICULARLY  THE  BIOLOGICAL  $-!2$S  DO  A  LOT  OF  THINGS  THAT 
THE GOLD DRUGS DON´T PROMOTE INFECTIOUS DISEASES 4" ()6	 
ALLOW LYMPHOMA DEVELOPMENT AND EXCLUDE THE LESS WEALTHY 
POPULATION  FROM  BENE½TS  OF  THERAPY  TO  NAME  THE  MORE 
OBVIOUS ;= -ANY REPORTS ARE NOW BECOMING AVAILABLE THAT 
INDICATE  THESE PHARMACEUTICALS  ARE NO MORE  THAN PALLIATIVE 
EG MINIMISING  RESPONSES  TO  TUMOUR  NECROSIS  FACTOR  4.&	 
BUT  NOT  UNDERCUTTING  WHAT  CAUSES  TOO  MUCH  4.&  TO  BE 
PRODUCED IN THE ½RST PLACE 4HIS CONTRASTS WITH GOLD THERAPY 










DESCRIBED  IN  VARIOUS  !YURVEDIC  TEXTS  BASED  ON  INCINERATION 
WITH MERCURY  MERCURY  SULPHIDE  SULPHUR  ORPIMENT  !S3	 
REALGAR  !S3	  CHALCOPYRITE  ETC  4HE  PREPARATION  BASED  ON 
INCINERATION WITH MERCURY IS CONSIDERED TO PROVIDE THE BEST 






!  STANDARDISED  COLLOIDAL  GOLD  PREPARATION  4YNDALL´S  PURPLE	 
WAS PREPARED BY REDUCTION OF CHLOROAURIC ACID WITH SODIUM 
CITRATE  AT  #  ;=  4HE  AVERAGE PARTICLE  SIZE OF  THE GOLD 
NANOPARTICLES  WAS        NM  !BSORPTION  SPECTROMETRY 
 NM	 INDICATED NO CHANGE IN COMPOSITION OVER SIX MONTHS 
WHEN SUSPENSIONS WERE STORED AT #
4O  EVALUATE  GOLD  DRUGS  THREE  FORMS  OF  EXPERIMENTAL 
ARTHRITIS WERE ESTABLISHED IN RATS AS FOLLOWS
   -YCOBACTERIALINDUCED  ARTHRITIS  ;=  WAS  INITIATED  BY 
TAILBASE  INJECTION  OF    MG  HEATKILLED  DELIPIDATED 






3OME  OF  THE  SIDEEFFECTS  OF  CHRYSOTHERAPY  MAY  RELATE 
TO  THE  GENERATION  OF  GOLD)))	  -ONOVALENT  GOLD)	  AS  IN  )	 
AND ))	 DISMUTATES TO GOLD)))	  IONS AND METALLIC GOLD !U	 
'OLD)))	  LIKE  OTHER  HEAVY  METALS  DENATURES  PROTEINS  AND 
NUCLEIC ACIDS AND MAY BE RESPONSIBLE FOR MUCH OF THE TOXICITY 
OF  ADMINISTERED GOLD)	  DRUGS  ; = /N  THE OTHER HAND 




)N  ORDER  TO  MINIMIZE  DELETERIOUS  SIDEEFFECT  WHILE 
RETAINING  EF½CACY  OF  GOLD  THERAPY  WE  HAVE  EXPLORED  THE 
PHARMACOLOGICAL  POTENTIAL  OF  NANOSIZED  GOLD  PARTICLES  IN 
RATS  WITH  EXPERIMENTALLYINDUCED  ARTHRITIS  /UR  PRELIMINARY 
½NDINGS  OF  THIS  ONGOING  INVESTIGATION  ARE  REPORTED HEREIN 
.ANOPARTICLES  OF  GOLD  ARE  ATTRACTING  INCREASING  ATTENTION 





MEDICINE  3WARNA  BHASMA  GOLD  ASH	  HAS  BEEN  USED  AS  A 
THERAPEUTIC  AGENT  FOR  SEVERAL  CLINICAL  DISORDERS  INCLUDING 
BRONCHIAL  ASTHMA  RHEUMATOID  ARTHRITIS  DIABETES  MELLITUS 
NERVOUS  DISEASES  ETC  ;=  3WARNA  BHASMA  IS  GIVEN 
ORALLY  TO  PATIENTS  USUALLY  MIXED  WITH  HONEY  OR  COW  GHEE 
A PREPARATION MADE BY HEATING BUTTER	  !YURVEDIC DOCTORS 
INSIST  THAT  IN  THIS WAY  GOLD  PARTICLES  GET  ABSORBED  THROUGH 
SUBLINGUAL ROUTE DIRECTLY INTO BLOOD STREAM LIKE A HOMEOPATHIC 
DRUG (OWEVER THERE IS NO EXPERIMENTAL PROOF AVAILABLE 4HE 
ANTIOXIDANTRESTORATIVE  EFFECTS  OF  3WARNA  BHASMA  AGAINST 
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   0RISTANEINDUCED  ARTHRITIS  ;= WAS  INITIATED  BY  TAILBASE 
INJECTION  L PRISTANE #(	 IN DIVIDED DOSES
'OLD  PREPARATIONS  WERE  ADMINISTERED  SUBCUTANEOUSLY  TO 
GROUPS OF  SIX OR  SEVEN  RATS EVERY  SECOND DAY BEGINNING ON 
THE  DAY  WHEN  THESE  ARTHRITIGENS  WERE  INJECTED  -YOCRISIN 
2HONE0OULENC 2ORER	 DISSOLVED  IN  ISOTONIC .A#L   M-	 
WAS GIVEN AT A DOSE OF  MGKG GOLD #OLLOIDAL !U DISPERSED 
IN ISOTONIC SORBITOL  -	 WAS GIVEN AT A DOSE OF  GKG 
GOLD  3IGNS OF  ARTHRITIS WERE  ASSESSED  FROM DAY ONWARDS 
BY MEASUREMENTS OF TAIL AND PAW SWELLING AND ASSIGNING AN 
OVERALL ARTHRITIS SCORE TO EACH ANIMAL 2ESULTS ARE SUMMARIZED 
IN  4ABLE   !NIMALS  CANNOT BE  KEPT  FOR MORE  THAN  DAYS 
UNDER THE PROTOCOLS OF THE !NIMAL %THICS #OMMITTEE AT '5 









3jMANYA  3HODHAN	  WAS  CARRIED  OUT  BY  DIPPING  THE  RED
HOT GOLD  FOILS  IN  SESAME OIL  3ESAMUM  INDICUM ,INN	  THIS 
PROCESS  BEING  REPEATED  SEVEN  TIMES  !FTER  EACH  DIPPING 
OF  THE  GOLD  FOIL  THE  OIL  WAS  REPLACED  BY  A  FRESH  SAMPLE 
4HE  FOILS  WERE  THEN  PROCESSED  IN  THE  SAME  MANNER 
SEQUENTIALLY  USING  BUTTER  MILK  COW´S  URINE  +ANJI  SOUR 
GRUEL PROCESSED FROM RICE /RYZA SATIVA	 AND A DECOCTION OF 
+ULATHA $OLICHOS BI¾ORUS ,INN	 4HE PROCESS WAS REPEATED 





3PECIAL  PURI½CATION  WAS  ACHIEVED  BY  APPLYING  A  PASTE  OF 













HEATING WAS ^O# !FTER  COOLING  THE  INCINERATED MATTER 
WAS GROUND AND THE SAME PROCEDURE OF HEATING WITH SULPHUR 
 PROPORTION	 WAS  REPEATED  4HE PROCEDURE OF  GRINDING 
HEATING  WITH  SULPHUR  AND  COOLING  WAS  REPEATED    TIMES 
TO  OBTAIN  A  HOMOGENOUS  BROWN  RED  POWDER  IE  3WARNA 
BHASMA
0HYSICOCHEMICAL CHARACTERIZATION OF 3WARNA BHASMA







3WARNA  BHASMA  PREPARATION  INVOLVED  ADDITION  OF  MERCURY 
THE  SAMPLE  WAS  ALSO  ANALYSED  FOR MERCURY  CONTENT  BY  THE 
COLD VAPOUR METHOD OF !!3
&4  )NFRARED  3PECTROSCOPY  3AMPLES  WERE  INVESTIGATED 
AS  +"R  DISKS  ON  A  0ERKIN  %LMER  3PECTRUM  /NE  &4)2 
SPECTROPHOTOMETER








































FORMAVAR  COATED  COPPER GRID  4HE GRID WAS DRIED  AT  # 










RESONANCE  FREQUENCY  TYPICALLY    K(Z	  4HE  EXACT  POSITION 
OF THE TIP ONTO THE SAMPLE WAS CONTROLLED USING AN INVERTED 
MICROSCOPE  /LYMPUS  *APAN	 MOUNTED  ABOVE  THE !&- !LL 
MEASUREMENTS  WERE  PERFORMED  AT  AMBIENT  TEMPERATURE 
#	  IN  AIR  !&-  IMAGES  WERE  CAPTURED  PROCESSED  AND 
ANALYZED  WITH  15!24:  SOFTWARE  VERSION    #AVENDISH 
)NSTRUMENTS ,TD 5+	
82AY  $IFFRACTION  !NALYSIS  4HE  82$  POWDER  DIFFRACTION 
PATTERN  OF  3WARNA  BHASMA  WAS  RECORDED  ON  8RAY 








WERE  ADMINISTERED  SUBCUTANEOUSLY  4HE  RESULTS  OBTAINED  IN 
THIS STUDY ARE SUMMARIZED IN 4ABLE  !T THIS VERY LOW LEVEL 
!U WAS  INEFFECTIVE WHEN  GIVEN  ORALLY  PROBABLY  BECAUSE  IT 
COAGULATES  IN  THE  PRESENCE  OF  GASTRIC  JUICE  ENTERIC  SODIUM 
CHLORIDE  )T  WAS  FOUND  TO  BE  IMPORTANT  TO  ADMINISTER  !U 
SUBCUTANEOUSLY IN A LOWSALT BUT ISOTONIC SOLUTION TO MINIMISE 
PARTICLE AGGREGATION
#OLLOIDAL  !U  INHIBITED  THE  DEVELOPMENT  OF  ALL  THREE 
FORMS  OF  EXPERIMENTAL  ARTHRITIS  IN  CONTRAST  TO  SODIUM 
AUROTHIOMALATE  )	  WHICH  WAS  ONLY  EFFECTIVE  AGAINST 
THE  MYCOBACTERIAL  ADJUVANT	INDUCED  ARTHRITIS  %VEN  IN 




OF  THE  COLLOIDAL  !U  WAS  FAR  BROADER  CONTROLLING  DISEASE 
DEVELOPMENT  REGARDLESS  OF  WHICH  ARTHRITIGEN WAS  USED  TO 
ESTABLISH THE POLYARTHRITIS &INALLY  IT  IS NOTED THAT THE ANTI
ARTHRITIC EFFECTS OF THESE GOLD PREPARATIONS ARE LONGLASTING 
AFTER CEASING  TREATMENT A  RESULT  IN CONTRAST  TO VERY MANY 














SEE  %XPERIMENTAL	  WAS  SHOWN  TO  CONTAIN    GOLD  BY 





3WARNA  "HASMA  PREPARATION  INDICATES  PROPER  INCINERATION 
YIELDING  A  HIGHQUALITY  PRODUCT  WITH  BETTER  POTENTIAL 
ACCEPTABILITY
4HE  INFRARED  SPECTRUM  OF  3WARNA  BHASMA  &IGURE   
SHOWED  THAT  IT  CONTAINED  NO  ORGANIC  COMPOUNDS  4HE 
OBSERVED  ABSORPTIONS  CORRESPOND  TO  INORGANIC  METAL 
HYDRATED  METAL  SALT  OR  OXIDE  4HE  ABSENCE  OF  ORGANIC 
MATTER  IS  FURTHER PROOF OF PROPER  INCINERATION DURING  THE 
PREPARATION  OF  3WARNA  BHASMA  AND  THE  ABSENCE  OF  ANY 







CON½RMING  THAT  THE  DRUG  3WARNA  BHASMA  IS  COMPOSED  OF 
MAINLY GOLD NANOPARTICLES 4HE HIGH INTENSITY OF 82$ LINES IN 
THE 82$ PATTERN SUGGESTS THAT THE DRUG IS PRESENT IN CRYSTALLINE 









4HE  GLOBULAR  NATURE  OF  3WARNA  BHASMA  WAS  CON½RMED  BY 
!TOMIC &ORCE -ICROSCOPY &IGURE  WITH AN AVERAGE PARTICLE 
SIZE OF  NM
4HE  RESULTS  OF  MICROSCOPY  AND  82$  CON½RMED  OUR 
HYPOTHESIS  THAT  3WARNA  BHASMA  PARTICLES  MIGHT  BE  IN  THE 
NANOMETER SIZE DOMAIN
$ANSCHER  DEMONSTRATED  THE  IN  VIVO  LIBERATION  OF  GOLD 
IONS  FROM  GOLD  IMPLANTS  ;=  )N  ANOTHER  RECENT  STUDY 
(ILLYER  AND  !LBRECHT  ;=  DEMONSTRATED  THAT  UPTAKE  OF 
GOLD  NANOPARTICLES  OCCURRED  IN  THE  SMALL  INTESTINE  BY 
PERSORPTION  THROUGH  SINGLE  DEGRADING  ENTEROCYTES  IN 
THE  PROCESS  OF  BEING  EXTRUDED  FROM  A  VILLUS  AND  GOLD 
NANOPARTICLES TYPICALLY LESS THAN  NM IN SIZE REACH VARIOUS 
ORGANS  THROUGH BLOOD  3INCE GOLD  IN  THE 3WARNA BHASMA 
PREPARED  IN  THE  PRESENT  STUDY  WAS  PREDOMINANTLY 
ZEROVALENT  AND  APPROXIMATELY    NM  IN  SIZE  IT  IS 









SC	  SUPPRESSED  DEVELOPMENT  OF  THREE  DIFFERENT  FORMS 
OF  ARTHRITIS  IN  RATS  "Y  CONTRAST  SC  AUROTHIOMALATE  	  AT 
ALMOST    TIMES  AS  GOLD  DOSE  WAS  EFFECTIVE  ONLY  AGAINST 
THE  ARTHRITIS  INDUCED  WITH  A  MYCOBACTERIAL  ADJUVANT  4HIS 
IS  THE MOST  IN¾AMMATORY  OF  THESE  THREE  FORMS  OF  ARTHRITIS 
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